Introduction
Potential and convection patterns in the high latitude ionosphere are strongly influenced by the orientation of the Interplanetary Magnetic Field (IMF), as has been shown in a number of studies [e.g., Ruohoniemi and Greenwald, 1996, and references therein]. Recently, observations by Ridley et al. [1997] and Ruohoniemi and Greenwald [1998] indicate that the response of the convection pattern to a sudden southward turning is essentially simultaneous, on the minute time scale, over the entire high-latitude region.
These results conflict with earlier studies that observed time delays in the convection dynamics as one moved away from the noon sector [e.g., Saunders et al., 1992] .
In this study we used 3D MHD simulations to study the dynamic response of the convection pattern to sudden changes in the IMF from northward to southward. The accuracy of the simulations has been benchmarked against observations from spacecraft and groundstations Lyon et al., 1998; Goodrich et al., 1998 ]. 
March 9, 1995
The substorm early on March 9, 1995 is an ideal case for simulation. The event followed an extended period of northward IMF that allowed the magnetosphere to settle into its ground state. Our previous analysis of this event demonstrated that the global substorm activity was reproduced with remarkable fidelity in the simulations Lyon et al, 1998 ]. We are therefore confident that 
January 10, 1997
The January 10 event was a very well observed magnetic storm driven by a magnetic cloud resulting from a coronal mass ejection/e.g., Goodrich et al, 1998 ]. Again, the simulation produced an excellent reflection of reality, reproducing major periods of activity driven by the cloud.
Prior to the arrival of the main cloud, there was a sudden southward rotation of the IMF that, when propagated to Earth, arrived at 0230 UT. The potential pattern prior to the arrival of the southward IMF is consistent with a quiet magnetosphere. Immediately after the southward IMF arrived, a two-cell potential pattern began to emerge, and by 0236 UT it had strengthened considerably. As in the March 9 case, there is no evidence that the pattern moved or evolved in local time-it just got stronger as the cross-polar cap potential increased.
This event also shows a local time delay associated with the polar cap boundary motion. The boundary at noon responded immediately to the arrival of the southward IMF, and it began to move equatorward in respons to dayside merging. The equatorward motion of the midnight boundary was delayed by 15 minutes.
Summary
We have presented two cases of sudden southward rotations of the IMF, and the effect that these events have On the other hand the motion of the polar cap has a strong local time dependence. The dayside boundary begins to move equatorward when the southward IMF arrives at the Earth, but there is a significant delay before the nightside boundary begins to move. For one of our periods, March 9, we have some independent confirmation that the delay was real ]. Therefore we take the delay in the boundary motion at midnight as an accurate reflection of reality. We interpret the delay to be the time needed for newly merged flux on the dayside to be transported to midnight. This explanation accounts for the difference in the time delay between the two events we examined bere. On March 9, the southward IMF was relatively weak, so that the convection was slow and it took more time for newly merged flux to be transported to the nightside as compared to January 10.
Our 
